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PROVISIONAL SPECinCATION 

Lnprovements in or relating to Electric Conmmtators 

We, Watuff Company Limtted^ a Bntisii 
Company, of Lombard Road. Morden Road, 



South Wimbledon, London, S-.W-IP, and 
Arthur Orbel Hinchliff, a British Subject, 
5 of White Lodge, Melville Avemie, Soutii 
Croydon, in the County of Suirrey, do hereby 
declare the nature of this invention to be 
as follows:— 
This invention relates to electric com- 
IQ mutators- In our prior specification No; 
11160/46 (not yet published) a commutator 
is described in which the individual com- 
mutator segments have hook shaped teeth 
formed on their inner surfaces, which 
15 teeth are so correlated as to form a sua^ssion 
running helically round, and round the 
commutator axis. Insulating mouldmg 
material is injected under heat and pressure 
. mto the bore of the segments, and this 
20 material keys with the teefh and forms 
the means for securing the segments into 
a unit structure. , 

One of the objects of the hehcaUy dis- 
posed teeth is to enable a lemforcement 
25 for the moulding material, in the form ot 
a helical wire spring, to be employed, such 
a spring being threaded into the hehcal 
sucwssion of gaps between the teeth before 
the moulding material is injected. 
30 In certain cases where dimensions permit, 
the present invention proposes to replace 
the hook shaped teeth by holes punched 
right through the thickness of the segments. 
Ttese holes are situated close to the inner 
35 surface of the segments and are disposed 
so that, Hke the gaps between the teeth m 
the preceding specification, they form a 
helical succession extending round and round 
the axis of the commutator. Thus before 
40 the moulding material is injected liie hehcal 
wire spring is threaded through the holes 
m the same as through the gaps between 
teeth of the preceding specification and wHen 
the moulding material is mjected it keys 
45 with the holes and is remforced by the 

^The arrangement will be similar to that 
described with reference to Figure 15 ot 
said prior specification, except that m the 
50 system described in that Figure it was the 
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insulating separators which were provided 
with holes for the reception of the hehcal 
spring, whereas in the present system it 
is the metal segments themselves which are 
provided with theholes. ^ ^ . ... 

I^ovision has to be made for the moulding 
material wMch is injected into the bore of 
the assembled segments^ to flaw through 
the holes in the segments and thus anchor 
the segments solidly witii the core and at 
the same tone insulate the helical spring. 

This is effected by so shaping the metal 
segments that a channel is formed m a radial 
direction against one or both sides of each 
metal segment. Into tilis radial channel W 
the moulding material can flow and enter 
the holes in the segments, thus locking 
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the whole assembly together when it sets. 

The fonn of this radial channel is best 
decided in rdation to the actual dimensions 
of the commutator under construction, but 
a common and simple form of fairly general 
application consists in reducing the thickness 
of the wedge shaped metal segment over the 
inner portion of its radial depth, fonmng /> 
what is commonly known in the trade as a 
"tailed bar." When a series of such tailed 
metal sections is assembled into a curcle 
with appropriate insulating pieoes between 
each segment, the reduced thickness of the 80 
tails leaves spaces for the radial flow ot 
moulding material from the bore of the 
assembly. As the before mentioned anchormg 
holes are punched through these thm tail 
portions of the metal segments, the mouldmg 85 

material flows into them also. 

Alternatively, the metal section may be 
of the usual V or wedge shape, and to form 
flow channels mto the anchoring holes, 
the insulating separator is made narrower 
than the radial width of the metal section. 
As the separator is assembled in the outer- 
most radial position, a space is Mi between 
the inner portions of the sides of each pair 
of metal segments and into this the moulding 95 
material flows and fills up the anchorage 

^^A^fundamental diflSculty of the proposed 
construction consists in centering the hehcal 
sprhig whe remforccment in the anchormg IW 
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holes, or otherwise preventing it from 
contacting and electri(^y short circuiting 
the metal segments. In specification No. 
11160/46 this is done either by an insulating 
5 coating on the spring .wire or as shown 
in Figure 15 therein by spacing and holding 
the spring in holes punched in the insulating 
separator. 

In this present embodiment of the invention 

10 the spacing and centering of the spring is 
performed by appropriate notches punched 
along the iansx edge of the insulating 
separator at the same pitch spacing as the 
turns of the helical spring. Upon assembly 

15 of the series of metal segments and in- 
sulating separators into a circle, the said 
: notches on the separators engage the turns 
of the spring and centre them in the anchoring 
holes in the metal segments. When such 

20 an assembly is radially compressed m the 
usual manner of commutator assemblies, 
the helical spring is firmly located by the 
notches in tihie separators, and it cannot 
be displaced by the viscous high pressure 

25 flow of the moulding material when injected. 
In this maimer the assembly of metal 
segments is securely anchored to the central 
core, and due to the interpenetration of the 



helical wire spring through each metal 
segment, the whole assembly is strongly 30 
held, against centrifugal forces in the finished 
conunutator. 

For some dimensional sizes of com- 
mutators this now proposed construction 
is simpler to carry out than those proposed 35 
in specification No. 11160/46 and its strength 
can be made at least equally as good and 
in some cases better than tiie prior speci- 
fication. J 

The radial channels formed by a tailed 40 
bar as described can be dispensed with by 
cutting radial slots in the inner edge of the 
metal segment These slots are of less 
width than the diameter of the anchoring 
holes into which they enter, and such slots 45 
form a channel for the moulding material 
to flow into the anchoring holes. The 
anchoring teeth then take the hooked 
shape similar to that described and covered 
by specification No. 11160/46. 50 
Dated this 12th day of January, 1948, 
A. A. THORNTON & CO., 
Chartered Patent Agents, 
Napier House, 24-27, Hi^ Holborn, 
London, W.Cl. 
For the AppUcants. 



COMPLETE SPECIFICATION 
ImproTements in or relating to Electric Conunntators 



We, Watliff Company Limtted, a British 
Company, of Lombard Road, Morden Road, 
South Wimbledon, London, S.W.19, and 
Arthur Orbel Hinchliff, a British Subject, 
55 of White Lodge, Melville Avenue, South 
Croydon, in the County of Surrey, do hereby 
declare the nature of this invention and in 
what manner the same is to be performed 
to be particularly described and ascertained 
60 in and by the folio wing statement:— 

This invention relates to electric com- 
mutators. In our prior specification No. 
11160/46 (Serial No. 624,859) a number of 
commutators are particularly described in 
65 which the individual commutator segments 
have hook shaped teeth formed on tbeir 
inner surfaces, which teeth are so correlated 
as to form a succession running helically 
round and round the commutator axis, 
70 Insulating moulding material is injected 
under heat and pressure into the bore of the 
segments, and this material keys with the 
teeth and forms the means for securing 
the segments into unit structure. 

One of the objects of the helically dis- 
posed teeth in these conunntators is to enable 
a reinforcement for the moulding material, 
in the form of a helical wire spring, to be 
employed, such a spring being threaded 
80 into the helical succession of gaps between 
the teeth before the moulding material is 
injected. 
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In certain cases where dimensions permit, 
the present invention proposes to replace 
the hook shaped teeth in these commutators 85 
by holes punched right through the thickness 
of the segments. These holes are situated 
close to the inner surface of the segments 
and are disposed so that, like the gaps 
between the teeth in the conunntators 90 
above referred to, they form a helical 
succession extending round and round the 
axis of the commutator. Thus before the 
moulding material is injected, the helical 
wire spring is threaded through the holes 95 
in the same way as toough the gaps between 
teeth of the commutators above referred 
to and when the moulding material is injected 
it keys with the holes and is reinforced by 
the spring. 

In order that the invention may be more 
clearly understood certain commutators in 
accordance herewith will now be described, 
reference being made to the accompanying 
drawings wherein:— 

Figure 1 is an elevational view of a com- 
mutator segment. 

Figure 2 is a cross section of the same 
on line 11— II of Figure 1, 

Figure 3 is a similar view of a corresponding 110 
insulating strip for insulating the segments 
from each other. 

Figure 4 is an end elevation, shown partly 
in section, of a commutator comprising 
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■ • ' *" T " J o flip electrical machine to which the com- 65 

segments like that otT^^l and 2 and ^^^J^^tf^.'^.ppUed. 

5 Sigu. 6 is an end view of a -mewhat ^/o™ l^rtSL^C'^oSra 70 

different commutator <»°'Pn'"°g -Sfne S' if say three lugs or fins 8 extending 
like that of Figures 1 imd 2 and insulating say ^ s 

strips Uke that of Figure 3, intervds and in its mid transverse plane. 
Figure 7 is a side elevation of ^ com the commutator these lugs 

10 mutator of Figure 6 Uken m section on To amiplet^ me^^^^ respectively to three 75 

lineVn-Vn.ofFiTOre6, lugs or fins 9 which extend radiaUy outwards 
Figure 8 is a fragment of f . ^^^""T ^ j^etal tube or sleeve 10 which is 

end view of a «>«rS?*°'j5^ nrSna cSally within the said tube constituted 

the same as either of those of the prec^ hvAe moulding material. This metal sleeve 

15 fibres except for a clifference m the form by f^^o^^^^li on th« shaft of the 80 

"'^Slto'Figures 1 to 7 the two com- f^f^^^^^ ^ ^""'^ 

niSSf^tel^ereincomprises^^^^^ "S'l^Kw be seen that a commutator 
segments 1 eadi of which has a strgt ™ ^ ^^^^ segments 1 are em- • 

20 row of holes 2 formed throudi it to y ^^^^^'^ ^^outertubeof msulatingmaterud 85 

close and parallel ^JfseeSnts 6 wMch outer tube is secured in spaced 

holes are arranged so &at when the segmenu w .^^ ^^^^^ 

1 are in th^ assembled relaton so^to reiauon^ ^ boltedtogpther 

assume the form of a tube as Jf ^'?"?^ °^f^^ ^hat aTe virtually spokes. The outer 

25 4, 5 and 6. 7, the holes 2 of ^lem all he m t^^™ ^laterial 6 is strongly 90 

a helical line running round and /ound J^"^ the helical spring 3, 

said tube, the pitch of Ihe tej^^emg £ ^'Sl'^y ^een that the assembly is both 

distance between ,any,.two adjacMit hol| ana. «w ^ 

of ^y segment / heh^ spnn|^3 of high ^ ^^^^ of insulating material 6 and the • 

^"iSsSsTh^esTSS^^^^ -^l-^S-fins 8 have their inner ^es'^ 

with notches 5 ^hi-^^^.^^SXr woXthe 2e bolted flush to the side of the lugs , or ^ 

35 said helical spring. In oto words me ^f bolts 11 andnuts 12. smng 100 

notches 5 of the msulatmg strips 4 He la me uu» o y vrashers 14 being provided 

smeheEcallineastheholes2mth^^^^ tn thrnulTn^d the surfaces of the 

1 The notches 5 of the insulatmg stnps ^ ocuwccu wx^ ** . 

formed to fit closely on the turns of^e l"Hs^ortos«. embodiments, 

40 spring 3, and they serve to locate the ^rmg ^^^"'segments 1, drilled with tiie 105 

so t&t it cannot make contact with the ^°f, J^PP!L jnjg^^ and somewhat 

'edges of the holes 2 m fc sej^J 1- 2,^„^7v^ ultimately be. . The 

FiiaUy the imier portions of the segmente l ^o'^l^y^^j^i^^ (^ay micanite) stnps 4 

ate embedded n a bodj; 6 f >nsukting notcftw » ^ f^j^^^j^i longer than 

45 moulding materid, and this fiUsJie holes 2 ^c ais^ ultimately be. The segments 1 110 

in the segments 1 and accordingly embeds ^ J^y^yJ Ught rubber bands 

SeZns of the spring 3 and the mner edges ^^*>^^ then^ded through 

of the insulating strips 4. j ^ jj^ insulating strips 4 are then 

The segments 1 are now tuUy umreo oy :r--_,(.d between the segments one by one and 

50 the moXg material 6, a strong a^horage ^^^J^^^^^ notches I register 115 

being constituted by ^e fact that me P^«^^ j^^^s of the spring 3. The segments 

moulding material fflls the holes i. i ne wiiu adjusted endwise until meir ends 
segments 1 are- insulated from . each other. ^ ^^^^^"^^^^ 

by means of the insulatmg strips 4. and are }«>^j^P.°°^S"' 4 and the turns of the spring 

55 Sly insulated from the te^^^ W | f^£S|S^^e?n?al in the holes 2. 120 

by die moulding material withm the holes 2^ compression is now applied to the 

/t the same time the hehcd spnng 3 fo^^a ^y^Kulating strips 4 being brou^t 

strong reinforcement for the mouiomg the outside diameter of Ae 

material 6. . _,. . „. c assemblv Neitt the ends of the assembly 

» ^^^^ „ 

form of a cylinder with a central bore ^o The ^^^y^^^mg operation is effected. 
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arcuate €dges of the lugs bt fins 8 are ground 
true and the metal sleeve 10 is then secured 
in kace. Finally in both embodiments 
the outer surface of the segments 1 is turned 

5 down accurately. , ^ , ,j. 

Provision has to be made for the moulding 
material to flow through the holes 2 in the 
segments and thus anchor the segments 
solidly with the core and at the same tmie 

10 insulate the helical spring. 

This is accomplished by so shaping the 
metal segments 1 that a channel is foraaed 
in a tadiai direction against oner or bom 
sides of each metal segment. Into this 

15 radial channel the moidding matenal can 
flow and enter the holes 2 in the segments, 
thus locking the whole assembly together 

when it sets. ^. , - t •« 

The form of this radial channel is best 
20 decided in relation to the actual dimensions 
of the commutator under construction, 
but a common and simple form of fairty 
general application consists in xedudng the 
thickness of the wedge shaped metal segment 
25 1 over the inner portion of its radial dcptt, 
forming what is commonly known in the 
trade as a "tailed bar" as clearly shown in 
Figures 1 and 2. When a series of such tailwl 
metal segments is assembled into a circle 
30 with appropriate msulating pieces 4 between 
each segment, the reduced thickness of the 
tails leaves spaces for the radial flow of 
moidding material. , 
Alternatively, as shown m Figure 8, tne 
35 metal segments 1 may be of the usual V 
or wedge shape throughout, and, to form 
flow channels into the anchoring holes 2, 
the insulating separators 4 asre made suf- 
fidently narrower radially' than the segments, 
40 to ensure that a sufficient space is left between 
the inner portions of the sides of each pair 
of segments to enable the mouldmg matenal 
to flow into and fill up the anchorage holes 2, 
The reinforcement of the naoulding matenal 
45 by means of the wire spring is particularly 
satisfactory in taking care of length ex- 
pansions, since the changies m segment 
length result in such small longitudinal 
movements of the coils of the spring as to 
50 be of no restrictive effect As the numbers 
of turns of spring is proportional to length 
of segment, this holds good for all lengths. 
The moulding material should have a 
coefficient of expansion roughly equal to 
55 that of copper, and its elasticity should be 
as high as possible. 

Having now particularly described and 
aseertmned the nature of out said invention 
and in what manner the same is to be per- 
60 formed, we declare that what we claim is:— 
1. A commutator wherein the inner 
portions of the segments dre formed with 
holes so correlated as to extend in succession 
helically around the commtitator axis, ana 



said segments are secured together by means 65 
of insulating moulding material which flows 
into said holes. 

2. A commutator according to claim 1, 
wherein helical wire reinforcement is em- 
bedded in the moulding material and passes /u 
through the helical succession of holes. 

3. A commutator according to claim 2, 
wherein the insulating separators are pro- 
vided between adjacent segments and said 
separators have apertures which lie m the 
same heUcal path as the holes in the segments 
and which engage with the turns of the 
helical wire reinJForcement and thereby locate 
the latter with respect to the segments and 
prevent contact between said wire re- w 
inforcement and the edges of the holes m 
said segments. 

4. A commutator accordmg to claim J, 



wherein the apertures in the separators 
take the form of notches m the inner edges »D 
of said separators. 

5. A commutator according to any or 
the preceding claims, wherein the segments 
are formed with their inner portions thinner 
than their outer portions, the holes bemg 90 
formed in said inner portions, so that spaces 
are formed between said inner portions 
facilitating the flow of the moulding matenal 
into said holes. i • ^ ac 

6 A commutator accordmg to claim 4, y:) 
wherein the segments are wedge shaped 
throughout, and the separators are made 
sufficiently narrower (radially) than the 
segments to ensure sufficient space between 
the inner portions of the segments to en- 100 
able the moulding material to flow into the 

holes. ^. f 

7. A commutator according to any oi 
the preceding claims, wherein the insulating ^• 
moulding material is secured to an inner 105 
metal sleeve whereby the commutator is 
adapted to be mounted on a shaft, the 
securement being effected, not by moulding, 
but by other mechanical securing means, 
after the moulding material is set. ^ 

8. A commutator according to claim 7, 
wherein the means for securing said moulding 
material to said sleeve are such as to provide 
cooling spaces between the main body of - 
the moulding material and said sleeve. 115 

9. A commutator according to claim 8, 
wherein said main body of moulding material 
is of tubular form, and the means coupling 
said main body and said metal sleeve are _ 
of relatively small dimension axially and 120 
are interrupted by through spaces at circum- 
ferential intervals, ^ , . a 

10. A commutator accordmg to claim % 
wherein said means coupling said main 
body and said metal sleeve comprise lugs 125 
extending inwardly from said main body 
and forming part of the same mouldmg as 
said main body, lugs extending outwardly 
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from said sleeve and means securing said 
S?Sr<«ng to claim 
10 wherein the inner end surfaces of sa^d 
5 former lugs are of araate form and lit 
cSto^esurfaceofsaidsleeve. 
closely torn n^aking a commutator 

acJordiTgfo chum 4 or an^f Je 
lO^^chXSSUwSa^'oS^^ 

hdes in said segmente, subsequentiy Ae 
Sating separators, which are^the same 

^^«e£>SrrW-S2'rSr 
ShX^Ss of the spring, subsequently 
Sfiients are adjusted endwue un^ 
Srii eids line up conectly mth the ends 



of the adjacent insulators andsubsequently 20 
the moulding operation is effect^. 

13. A method accordmg to claim 12, 
wherein after the endwise adjustment of the 
iSnts and before the moulding operation^ 
thrends of the assembly of segments and 25 

TcSS^u&y as herein 
desSibed with reference to the accompanymg 

■^T^^A method of making a commutator 30 
substantially as herein dearnbed with refer- 
ence to the accomi»nymg drawings. 
Dated this 14th day of FSteuary^949. 
A A. THORNTON & CO., 
' Chartered Patent Agents, 
Napier House. 24-27, High Holbom, 
*^ London, W.Cl. 
For the Applicants. 



Published at The Patent Office. 25, ^^gj^^^ j^. (abroad), may be obtained. 



